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PQRS the electric intensity points along the outward drawn normal
so that the sign of the Component resolved along the outward drawn
normal is positive; while over the surface P'Q'R'S' the electric in-
tensity is in the direction of the inward drawn normal so that the sign
of its component along the outward drawn normal is negative. Thus
the total normal induction over PQRS is of opposite sign to that over
P'Q'R'S', and since they are equal in magnitude they will annul each
other as far as the total normal induction is concerned. Since the
whole of the closed surface can be divided up in this way by cones
with their vertices at 0, and since the two sections of each of these
cones neutralize each other, the total normal induction over the closed
surface will be zero.

We thus see that when the electric field is due to a small body with
a charge e, the total normal induction over any closed surface en-
closing the charge is forre, while it is equal to zero over any closed
surface not enclosing the charge. We have therefore proved Gauss's
theorem when the field is due to a single small electrified body:

We ca]ft easily extend it to the general case when the field is due
to any distribution of electrification. For we may regard this as
arising from a number of small bodies having charges eL , e2 , e3 . . . &c.
Let N be the component along the outward drawn normal to the
surface of the resultant electric intensity, N^ the component in the
same direction due to ely N2 that due to e2 and so on; then

If co is the area of the mesh at which the normal electric intensity
is N, the total normal induction over the surface is

that is, the total normal electric induction over the surface due to the
electrical system is equal to the sum of the normal inductions due
to the small charged bodies of which the system is supposed to be
built up. But we have just seen that the total normal induction over
a closed surface due to any one of these is equal to 4rr times its charge
if the body is inside the surface, and is zero if the body is outside
the surface. Hence the sum of the total normal inductions due to the
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